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Abstract
Background: Some glial tumors have been observed in association with different 
types of vascular malformations of the brain (angiogliomas). However, the association 
of ganglioglioma with other vascular malformations is extremely rare, with only few 
cases reported in the literature, one of which is referred to as “angioganglioglioma.”
Case Description: Two patients presented with acute onset of neurological symptoms, 
with magnetic resonance imaging (MRI) finding of cavernoma of the left middle 
cerebellar penduncle, and small mass of the chiasmatic region, respectively. After 
microsurgical excision, histopathological examination revealed mixed ganglioglioma 
and cavernous malformation in both cases. Postoperative course was uneventful, and 
follow‑up MRI showed complete removal of the tumor with no recurrence after 4 years.
Conclusions: Angiogliomas are very uncommon tumors. In literature, we found 
different interpretations of such lesions, although they should most probably 
be considered as distinct pathological entities. Although the association of 
ganglioglioma with cavernoma is extremely rare, it could be considered as a most 
peculiar form of angioglioma, and supports the existence of angioganglioglioma.
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INTRODUCTION
Gangliogliomas are rare, mostly benign intraaxial 
tumors originating at various sites in the central nervous 
system (CNS). The term ganglioglioma was first 
introduced by Perkins in 1926, defining a neoplasm of 
both astrocytic and neuronal components.[12,14]
The term “angioglioma” has been used to describe glial 
neoplasm with features of both glioma and vascular 
malformation. The cases described are very few, and such 
a histological entity is only controversially accepted.[6,16]
In 2003, Kupnicka et al. first described an unusual brain 
tumor consisting of three components, namely, pylocytic 
astrocytoma, arteriovenous malformation (AVM)‑like 
vascular proliferation, and gangliomatic proliferation. 
The term “angioganglioglioma” was proposed to 
define a transitional form between angioglioma and 
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ganglioglioma.[6] Several other cases of mixed tumor 
and vascular malformation have been described in 
the literature.[4,5,7,8‑11,17] We report two cases of mixed 
ganglioglioma and cavernoma, along with a brief 
literature review.
CASE HISTORY
Case 1
M.C., a 58‑year‑old male presented with sudden onset 
of headache and postural instability owing to recurrent 
bleeding from a known cavernous angioma of the left 
middle cerebellar peduncle. Compared with previous scan, 
the new magnetic resonance imaging (MRI) scan showed 
an increased lesion with recent bleeding [Figure 1]. The 
lesion was completely removed via telovelo‑tonsillar 
approach. Postoperative course was uneventful and 
histopathological examination showed cavernoma‑like 
proliferation of vessels associated with small glioneuronal 
proliferation (ganglioglioma, WHO grade I) [Figure 2]. 
Follow‑up imaging after 4 years showed no recurrence of 
the lesion [Figure 1].
Case 2
F.P., a 66‑year‑old male came to our emergency 
department for rapidly progressing visual disturbances. 
Brain MRI scan showed a small mass in the chiasmatic 
region [Figure 3]. The tumor was completely removed by 
a pterional subfrontal approach. The postoperative course 
was uncomplicated and the histopathological examination 
showed cavernoma‑like vascular proliferation with diffuse 
glioneuronal neoplasia (ganglioglioma, grade I WHO) 
[Figure 4]. MRI follow‑up of the patient up to 4 years 
after surgery showed complete removal of the tumor with 
no recurrence [Figure 3].
DISCUSSION
Although uncommon, the coexistence of a benign brain 
tumor, mostly glioma, and a vascular malformation 
(namely, cavernous malformation, or AVM) has been 
described and often referred to as angioglioma.[4,5,7,8‑11,17] 
The existence of angioglioma as a distinguished 
pathological entity is debated.[5,6,14] Historically, this 
term was first used by Councilman in the 1930s to 
define the coexistence of glial neoplasms with abnormal 
vascular proliferation, vascular malformations such as 
AVMs and cavernomas, or their association with reactive 
gliosis.[1] The name angioglioma was later used to describe 
hemangioblastomas with reactive gliosis.[10] In a thorough 
literature review of angiogliomas, Palma et al.[11] focused 
on cavernoma‑glioma association, concluding that only the 
association between cavernoma and oligodendroglioma is 
most plausibly to be regarded as a true composite tumor. 
The other cases of glioma‑AVM could be classified into 
two groups: (a) mere coexistence of two separate lesions 
and (b) abundant proliferation of the vascular network 
of a glioma, simulating an AVM, for which the term 
“angiomatous glioma” seems more appropriate.
Among the authors not considering angiogliomas as 
independent disease, Lombardi et al.[8] made a systematic 
review of 1034 operated AVMs, finding 8 cases of 
suspected angioglioma. They concluded that the changes 
of the glial cells should be considered as the result 
of malformative or ischemic events in the context of 
the vascular malformation, rather than glial neoplasm. 
Moreover, even when they found atypical proliferations 
of glial cells with robust vascularization, the prognosis of 
these lesions did not differ from that of low‑grade gliomas 
without vascular proliferation, inducing them to consider 
angiogliomas just as gliomas with high vascularization.
Some authors[5,9] proposed to consider angiogliomas 
as a subgroup of gliomas, whereas more recently, it has 
been stressed that the term angioglioma should be used 
for lesions lacking anatomical distinction between glial 
neoplasm and abnormal vascular proliferations.
Figure 2: Case 1. (a) distinct tumor types in this picture, depicting 
ganglioglioma mixed with cavernous angioma at the bottom 
(asterisk). The arrow indicates the tumor area enlarged in b, showing 
ganglion cells intermingled with small lymphocytes, erythrocytes, 
and glial cells. (b) inset: synaptophysin‑immunoreactive ganglion 
cells. (c) detail of cavernoma portion. (a‑c) haematoxylin and 
eosin; original magnification: (a) ×50; (b), ×400; (c), ×200. (b) inset: 
automated immunohistochemistry, chromogen: diaminobenzidine; 
original magnification: ×400
a
b
c
Figure 1: Case 1. Preoperative (a) axial FLAIR, and (b) coronal T2 
MRI scans of the brain showing the tumor located in the left middle 
cerebellar peduncle. (c) postoperative MRI scan showing complete 
removal of the tumor with no recurrence 4 years after operation
a b c
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Interestingly, Kupnicka et al.[6] described an intimate 
association of AVM and ganglioglioma. The presence 
of neoplastic ganglion cells randomly distributed in the 
context of an angioglioma, led them to consider this 
tumor as a new distinct pathological entity, defined as 
angioganglioglioma, arguing a possible transitional form 
between angioglioma and ganglioglioma, with similarity 
to dysembryoplastic neuroectodermal tumors (DNT).
On the other hand, ganglioglioma are rare CNS tumours 
defined by the presence of neoplastic ganglion and glial 
cells.[5,13‑16] They are included in the WHO classification 
mostly as grade I, although some examples of atypia have 
been observed, originating from the glial component.[2,3,5,15] 
They occur mostly in the pediatric population and in 
young adults, suggesting a malformative or developmental 
causation with analogy to DNT.[6,16] The main histological 
feature of gangliogliomas is the presence of neoplastic 
astrocytes or oligodentrocytes, along with atypical 
neurons.[13,16] Another important histopathological aspect 
of gangliogliomas, with special regard to our cases, is the 
absence of vascular proliferation, making these tumors be 
typically described as avascular lesions.[6,14]
In both of our cases, cavernoma pattern was present, 
showing a complex of vascular spaces in varying sizes 
without intervening parenchyma, and endothelial 
positivity for CD34 [Figure 2b], whereas ganglion 
cells showed synaptophysin immunoreactivity 
[Figures 1b and 2a]. In case 1 [Figure 2], an abrupt 
separation front is appreciable between cavernous angioma 
and ganglioglioma, like in a “collision tumor.” However, 
cavernoma‑like component, which is considered peculiar 
of angiogliomas, and the good prognosis also associated 
with angioglioma,[7,8,11,17] along with the ganglionic 
component, led us to consider the hypothesis of a distinct 
mixed tumor with analogies to angiogangliogliomas. In 
the second case [Figure 4], the two components, namely, 
glioma and cavernoma, were closely admixed, with 
intermingled ganglionic cells, strongly recalling Kupnika’s 
description of angiogangliogliomas, although vascular 
component was a cavernoma instead of a AVM. Despite 
the different histological arrangement of the vascular and 
ganglionic portions in our cases, the close proximity of 
ganglioglioma and cavernoma suggests the hypothesis 
of mixed tumors ascribable to angiogliomas, and 
possibly supports the existence of angiogangliogliomas. 
Moreover, while glial cells could simply represent a 
reactive proliferation to vascular malformation,[5] this 
appears much less probable for ganglionar cells shown 
in our cases. Instead, as proposed by some authors, the 
association of ganglioglioma with vascular malformation 
seems to have more likely a malformative origin.[5,6] 
Finally, according to Palma et al.[11] the association of 
glioma with cavernoma is the one to be most reasonably 
considered as an independent entity.
CONCLUSION
In conclusion, we found several different interpretation 
of angiogliomas proposed in the literature.[5,8,9,11] As 
far as angioganglioglioma is concerned, it could be 
interpreted as a transition form between ganglioglioma 
and angioglioma.[6] Probably, all of these conditions are 
possible, although angioganglioglioma is extremely rare. 
Our findings may reinforce the hypothesis that the 
association between cavernoma and glial neoplasm is 
actually a distinct pathological entity, and stimulate the 
discussion on angioglioma and their definition.
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Figure 4: Case 2. (a) dilated vessels (as the ones indicated by 
asterisks) of the cavernous malformation admixed with tumor 
cells. (a) inset: ganglion cells are identified by immunopositivity 
for synaptophysin. (b) cavernous vessels are evidenced by 
endothelial positivity for CD34. (c) in another area, the cavernous 
portion (bottom of picture) is quite distinct from ganglioglioma. (a), 
and, (c) hematoxylin and eosin; original magnification: (a) ×25; (c) ×50; 
(a) inset, and (b) automated immunohistochemistry, chromogen: 
diaminobenzidine; original magnification: A, inset, ×400; (b) ×100
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Figure 3: Case 2. Preoperative (a) axial FLAIR, and (b) sagittal 
contrast enhanced MRI scans of the brain showing a suprachiasmatic 
inhomogeneous mass with scattered contrast enhancement. 
(c) four‑year follow‑up contrast‑enhanced‑T1 MRI scan showed no 
residual tumor or recurrence
a b c
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